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PROBLEM TO BE SOLVED: To provide a synchronism 
tracking device the synchronism tracking operation of 
which is independent of the strength of a received signal. 
SOLUTION; This invention provides the synchronism 
tracking device for a mobile wireless terminal making 
wireless communication with a base station that is 
provided with a 1st correlator 1 1 that uses a 1st spread 
code to estimate the transmission line at demodulation 
of a received signal, a 2nd correlator 17 that conducts 
inverse spread processing by using a 2nd spread code 
whose phase is advanced more than that of the 1st 
spread code by a prescribed, a 3rd correlator 16 that 
conducts inverse spread processing by using a 3rd 
spread code whose phase is delayed more than that of 
the 1st spread code by a prescribed phase, a subtracter 
18 that calculates the difference between the 
correlation value outputted from the 2nd correlator 17 
and the correlation value outputted from the 3rd 
correlator 16, and a standardizing circuit 19 that 

standardizes the difference from the subtracter 18 with the correlation value outputted from 
the 1st correlator 11. 
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(54) Title of the invention: Synchronism tracking 
device and wireless communication terminal 
(57) Abstract: 

Problem to be solved: To provide a synchronism 
tracking device the synchronism tracking operation of 
which is independent of the strength of a received 
signal. 

Solution: This invention provides the synchronism 
tracking device for a mobile wireless terminal making 
wireless communication with a base station that is 
provided with the 1st correlator 1 1 that uses the 1st 
spread code to estimate the transmission line at 
demodulation of a received signal, the 2nd correlator 17 
that conducts inverse spread processing by using the 
2nd spread code whose phase is advanced more than 
that of the 1st spread code by a prescribed, the 3rd 
correlator 1 6 that conducts inverse spread processing by 
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using the 3rd spread code whose phase is delayed more 
than that of the 1 st spread code by a prescribed phase, a 
subtractor 1 8 that calculates the difference between the 
correlation value outputted from the 2nd correlator 17 
and the correlation value outputted from the 3rd 
correlator 16, and a standardizing circuit 19 that 
standardizes the difference from the subtractor 1 8 with 
the correlation value outputted from the 1 st correlator 
11. 

[Claims] 

[Claim 1 ] A synchronism tracking device for a base 
station and a wireless communication terminal which 
performs communication by radio characterized by 
including a spread code generator which generates a 
spread code of a prescribed phase, the 1st correlator that 
uses the 1 st spread code outputted from this spread code 
generator, and presumes a transmission line at the time 
of a recovery of an input signal, compared with the 
above mentioned 1st spread code outputted from the 
mentioned above spread code generator, the 2nd 
correlator that spreads conversely fixed phase using the 
2nd spread code, compared with the mentioned above 
1st spread code outputted from the mentioned above 
spread code generator, the 3rd correlator with which at 
least regularity spreads conversely using the 3rd spread 
code, a standardization means to standardize a 
difference value from a subtractor which calculates a 
difference value between a correlation value outputted 
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from the above mentioned 2nd correlator, and a 
correlation value outputted from the above mentioned 
3rd correlator, and this subtractor with a correlation 
value outputted from the above mentioned 1 st 
correlator. 

[Claim 2] The synchronism tracking device according 
to claim 1 changing phase width when controlling a 
phase of the mentioned above spread code generator 
according to an output from the mentioned above 
standardization means. 

[Claim 3] The synchronism tracking device according 
to claim 1 or 2 determining the maximum phase width 
when controlling a phase of the mentioned above spread 
code generator based on a correlation value outputted 
from the above mentioned 1st correlator. 
[Claim 4] The synchronism tracking device according 
to claim 2 shortening an interval of phase control of the 
mentioned above spread code generator in being 
beyond a threshold which measured the amount of 
totals of the mentioned above phase width, and a 
measured statistics value defined preliminary. 
[Claim 5] A base station and a wireless communication 
terminal which performs communication by radio 
characterized by including a spread code generator 
which generates a spread code of a prescribed phase, 
the 1 st correlator that uses the 1 st spread code outputted 
from this spread code generator, and presumes a 
transmission line at the time of a recovery of an input 
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signal, compared with the 1 st spread code of the above 
outputted from the mentioned above spread code 
generator the 2nd correlator that spreads conversely 
fixed phase using the 2nd spread code, 
the 3rd correlator with which at least regularity spreads 
conversely using the 3rd spread code, a standardization 
means to standardize a difference value from a 
subtractor which calculates a difference value between 
a correlation value outputted from the above mentioned 
2nd correlator, and a correlation value outputted from 
the above mentioned 3rd correlator, and this subtractor 
with a correlation value outputted from the above 
mentioned 1 st correlator. 

[Detailed description of the invention] 

[0001] [Field of the invention] This invention relates to 
a synchronism tracking device and a wireless 
communication terminal. 

[0002] [Description of the prior art] Arrange a plurality 
of base stations 100, and a service area (cell) is made to 
constitute every base station 100, as shown on drawing 
6, in each service area, the CDMA system which has 
many strong points, like it is strong to multipath 
interference or disturbance, system capacity is large, 
and telephone speech quality is good attracts attention 
in the mobile communication system which forms a 
radio path and performs radio between the base station 
100 and the mobile station 101. 
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[0003] The radio communications system which uses a 
CDMA system, after becoming irregular with digital 
modulation methods, such as a QPSK modulation 
method, in the device of the transmitting side to the 
sound data and the image data which were digitized, 
this modulated send data is changed into the baseband 
signal of a broadband using spread codes, such as a 
pseudo noise code (PN code -pseudorandom Noise 
Code), and it changes and transmits to the signal of a 
radio frequency after an appropriate time. 
[0004] On the other hand, in the device of a receiver, it 
is constituted so that spread may be performed using the 
same numerals as the spread code used with the device 
of the transmitting side, digital demodulation methods, 
such as a QPSK demodulation method, may perform 
digital demodulation after an appropriate time to the 
received radio frequency signal and received data may 
be reproduced. 

[0005] In order to restore to information, it is necessary 
to certainly take the synchronism of a spread code, and 
at the time of power supply starting and a hand-off, 
whenever it receives intermittently, the processing is 
performed every. In order to perform the quality 
recovery at the time of a telephone call, the multipass 
that tracks a plurality of courses and comes is always 
searched by performing code synchronism processing. 
In a CDMA system, telephone speech quality can be 
raised by doubling and compounding the phase of the 
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multipass which comes to independent timing. This is 
called RAKE synthesis. At the time of a recovery, it 
takes charge of the processing which gets over with a 
device, and takes charge of a multipass search in a 
searcher. A device and a searcher have a plurality of 
correlators, and a recovery and a search operation are 
performed by taking correlation with an input signal. 
[0006] Drawing 7 is a block diagram showing the 
outline composition of a wireless communication 
terminal. An input signal is inputted into this terminal 
by the antenna 200, and after processing of a high 
frequency band is performed by RF / IF part 201, 
processing of a baseband band is performed with the 
searcher 202 and the device 203. The searcher 202 is 
awaited from a power up at the time of a telephone call, 
and, also sometimes, processes a code synchronism. 
And since rapidity is required of the processing, it is 
realized by a plurality of searchers 202. 
[0007] In the CDMA system, since the multipass which 
comes independently is compoundable, RAKE 
synthesis has been realized by forming a plurality of 
devices 203 in accordance with a plurality of 
multipasses. And together with the control part 204 
which controls a plurality of searchers 202 and the 
devices 203, the baseband front end of a CDMA system 
receiver is constituted. 
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[0008] Drawing 8 is a drawing showing the 
composition of the device 203 explained by drawing 7. 
It mainly includes the demodulation part 10, the spread 
code generator 14, the phase control device 15 and the 
synchronism tracking part 2 1 . 
[0009] The demodulation part 10 consists of the 
correlator 1 1 for presuming a transmission line, the 
correlator 12 for performing the recovery of a message 
channel, and the transmission-line presumption device 
13 that presumes a transmission line. The correlator 1 1 
received the spread code for the pilot channels from the 
spread code generator 14, and has taken correlation 
with the common pilot channel for transmission-line 
presumption. The correlator 12 received the spread code 
for message channels from the spread code generator 
14, and has taken correlation with a message channel. 
The output of each correlators 11,12 performs inverse 
processing produced in the transmission line in the 
transmission-line presumption device 13 and is 
undergone and passed to an error correction processing 
part. 

[0010] On the other hand, the synchronism tracking part 
21 is provided with the correlator 16 which is late for 
the spread code generator 14, and receives the spread 
code for pilot channels of a phase, and the correlator 17 
which receives the spread code for pilot channels of a 
leading phase from the spread code generator 14. Such 
correlators 16, 17 are used and processing which 
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follows an input-signal phase is performed by using and 
putting correlation on the point which was able to shift 
about ±1/2 chip of phases. The target channel is a 
common pilot channel of a known pattern like the 
mentioned above correlator 1 1 for transmission-line 
presumption. 

[001 1] In the subtracter 18, subtraction processing of 
the progress correlation value which is an output from 
the correlator 17 of progress, and the lag correlation 
value from the correlator 1 6 of delay is carried out. A 
subtraction result is inputted into the loop filter 20, 
generates the control signal called S curve by filtering 
here and applies the loop control which controls the 
phase of the spread code generator 14 by the phase 
control device 15. 

[0012] [Problems to be solved by the invention] The 
conventional S curve is shown on drawing 9. Each 
correlator output generates the control signal called an S 
curve by subtraction treatment and filtering, and applies 
the loop control which controls the phase of the spread 
code generator 14 by the phase control device 15. The 
spread code generator 14 generates the spread code of 
the phase controlled by the phase control device 15. The 
spread code generator 14 generates 4 sorts of spread 
codes. The spread code for pilot channels is generated 
in 3 sorts of timing as a spread code for common pilot 
channels. 
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[0013] The code phase supplied to the correlator 1 1 for 
transmission-line presumption is made into a regular 
(On-time) phase, and they are a progress (Early) phase 
of the correlator 1 7 for synchronous flattery, and the 
delay of the correlator 16. (Late) As for the phase, 1/2 
chip of phases have shifted at a time from the regular 
phase, respectively. A different spread code only to the 
correlator 12 for message channels is generated, and it 
is as in phase as a regular phase in the timing. While 
each spread code maintains a relative phase, it 
interlocks and changes. 

[0014] The correlator output in the synchronism 
tracking part 21 serves as a big correlation value, when 
received signal strength is large, and when small, it 
serves as a small correlation value. Thus, phase control 
operation of the synchronism tracking part 2 1 is 
influenced by received signal strength. Flattery 
capability is restricted for immobilization and the phase 
control width needs to set up a phase control cycle the 
optimal supposing various situations. 
[0015] This invention is made paying attention to such 
a technical problem. The purpose is in providing the 
synchronism tracking device and wireless 
communication terminal which are not influenced by 
the intensity of an input signal. 

[0016] Other purposes of this invention are to provide 
the synchronism tracking device and wireless 
communication terminal which can be tracked no 
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matter it may make phase control width variable, it may 
improve flattery capability and it may become what 
situation. 

[0017] [Means for solving the problem] The 1st 
invention in order to attain the mentioned above 
purpose is provided with a spread code generator which 
generates a spread code of a prescribed phase, the 1st 
correlator that uses the 1 st spread code outputted from 
this spread code generator, and presumes a transmission 
line at the time of a recovery of an input signal, 
compared with the above mentioned 1 st spread code 
outputted from the mentioned above spread code 
generator, the 2nd correlator that spreads conversely 
fixed phase using the 2nd spread code, compared with 
the mentioned above 1 st spread code outputted from the 
mentioned above spread code generator, the 3rd 
correlator with which at least regularity spreads 
conversely using the 3rd spread code, a standardization 
means to standardize a difference value from a 
subtractor which calculates a difference value between 
a correlation value outputted from the above mentioned 
2nd correlator, and a correlation value outputted from 
the above mentioned 3rd correlator, and this subtractor 
with a correlation value outputted from the above 
mentioned 1 st correlator. 

[0018] In a synchronism tracking device according to 
the 1st invention, the 2nd invention changes phase 
width when controlling a phase of the mentioned above 
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spread code generator according to an output from the 
mentioned above standardization means. 
[0019] In a synchronism tracking device according to 
the 1 st or 2nd invention, the 3rd invention determines 
the maximum phase width when controlling a phase of 
the mentioned above spread code generator based on a 
correlation value outputted from the above mentioned 
1 st correlator. 

[0020] In a synchronism tracking device according to 
the 2nd invention, the 4th invention shortens an interval 
of phase control of the mentioned above spread code 
generator, when it is beyond a threshold which a 
statistics value which measured and measured the 
amount of totals of the mentioned above phase width 
defined preliminary. 

[0021] The 5th invention is provided with a spread code 
generator which generates a spread code of a prescribed 
phase, the 1st correlator that uses the 1st spread code 
outputted from this spread code generator, and 
presumes a transmission line at the time of a recovery 
of an input signal, compared with the 1 st spread code of 
the above outputted from the mentioned above spread 
code generator the 2nd correlator that spreads 
conversely fixed phase using the 2nd spread code, 
the 3rd correlator with which at least regularity spreads 
conversely using the 3rd spread code, a standardization 
means to standardize a difference value from a 
subtractor which calculates a difference value between 
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a correlation value outputted from the above mentioned 
2nd correlator, and a correlation value outputted from 
the above mentioned 3rd correlator, and this subtractor 
with a correlation value outputted from the above 
mentioned 1 st correlator. 

[0022] [Embodiment of the invention] Next, with 
reference to drawings, the embodiment of this invention 
is described in details. Drawing 1 is a drawing showing 
the composition of the device according to the 
embodiment of this invention, the conventional 
composition (drawing 8) which the composition of 
drawing 1 described above, in addition, it is 
characterized by equipping the synchronism tracking 
part 21-1 with the standardizing circuit 19 which 
standardizes the subtraction result from the subtractor 
1 8 with the regular correlation value outputted from the 
correlator 1 1 for transmission-line presumption. As the 
method of concrete standardization in the standardizing 
circuit 19, although division of the subtraction result 
between a progress correlation value and a lag 
correlation value may be done with a regular correlation 
value, this invention is not limited to the method. 
[0023] The output of the standardizing circuit 19 is 
supplied to the loop filter 20. The control signal called 
S curve by filtering in this loop filter 20 is generated, 
and the loop control which controls the phase of the 
spread code generator 14 by the phase control device 15 
is applied. 
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[0024] Drawing 2 shows each correlator output 
(progressing scheduled time, delay) in this invention 
and a conventional example. As shown on drawing 2, 
the output of each conventional correlator is influenced 
by input-signal field intensity. A correlation value 
becomes large when receiving field intensity is large. 
Thus, the difference of a progress correlation value and 
a lag correlation value also becomes large, and becomes 
equivalent to it being shown that the phase is greatly 
shifted as a control signal. On the other hand, when 
received signal strength is small, a phase serves as a 
control signal which has seldom shifted. 
[0025] On the other hand, since the difference of a 
progress correlation value and a lag correlation value is 
standardized with a regular correlation value according 
to this embodiment, the difference of a progress 
correlation value and a lag correlation value serves as a 
value according to a phase shift and is not dependent on 
the intensity of an input signal. 
[0026] Drawing 5 is a drawing showing the S curve 
(curve of a phase control signal) in this embodiment. 
Also, drawing 2 shows that a correlation value is not 
based on received signal strength, but changes the size 
only by a phase shift. Thus, the S curve which is an 
output of the loop filter 20 also takes the value of a 
meaning according to a phase. 
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[0027] A threshold is provided in a phase shift to the 
control signal value corresponding to a meaning, and it 
may be made to change phase control width. In drawing 
5, four step controls by the phase control width of ±1/2 
and ±1/4 [chip] are assumed. 

[0028] Drawing 3 is a drawing showing other examples 
of the composition of the device according to this 
embodiment. This composition added the limiting 
circuit 22 for phase control between the phase control 
device 1 5 and the loop filter 20 which are shown on 
drawing 1 . The limiting circuit 22 applies regulation to 
the control from the loop filter 20 according to the 
regular correlation value from the correlator 1 1 . 
[0029] That is, when the regular correlation value from 
the correlator 1 1 is small, it is assumed that an input 
signal is small. In that case, since the reliability of a 
control signal is low, large phase control may become a 
step-out cause. Next, when it becomes smaller than a 
threshold, it is made to change to 2 steps of control 
(±1/4 [chip]), if 4 steps (±1/2, ±1/4 [chip]) of phase 
control are applied when a regular correlation value is 
beyond a threshold. 

[0030] Drawing 4 is a drawing showing the example of 
further others of the composition of the device 
according to this embodiment. This composition added 
the statistics value measuring circuit 23 for phase 
control between the phase control device 15 and the 
loop filter 20 which are shown on drawing 1 . 
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The statistics value measuring circuit 23 measures the 
statistics value of the control from the loop filter 20, 
and changes the parameter of the loop filter 20 
according to the statistics value. For example, it 
assumes that 4 steps (±1/2, ±1/4 [chip]) of phase control 
were applied, and if the inside of past fixed time is seen, 
when control of ±1/2 [chip] occupies more than fixed, 
the damping time constant of the loop filter 20 or a 
control interval is shortened. Even when only 2 steps 
(±1/4 [chip]) of phase control are being performed, it 
may be made to shorten the damping time constant of 
the loop filter 20 or a control interval by seeing the 
number of times which provided the threshold in the 
standardization result and exceeded the threshold in 
past fixed time. 

[0031] According to this embodiment, it becomes 
possible by progressing in the synchronism tracking 
part 21-1, and standardizing the difference result of a 
correlation value and a lag correlation value with a 
regular correlation value to generate the phase control 
signal only corresponding to a phase shift, so that is 
clear from the above explanation. Thus, the phase 
control by received signal strength is realizable. 
[0032] It can have high-speed follow operation by 
establishing a threshold to the control signal which does 
not depend on received signal strength, and performing 
phase control of plural steps. 
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Thus, flattery becomes possible even when the inferior 
environment where a frequency drift is large or holding 
property is using bad AFC. 

[0033] The size of a regular correlation value restricts 
the maximum phase control. Malfunction will be 
suppressed by applying restriction to the control in the 
case of being low to the case where the reliability of a 
phase control signal is high. 

[0034] By the way, the damping time constant of a loop 
filter and a control interval pose a problem about the 
synchronism tracking part 21-1. When the mentioned 
above parameter is made immobilization, the optimal 
control according to various situations becomes 
impossible. Thus, in this invention, such a problem is 
conquered by measuring the statistics value of control 
and feeding back a measurement result to the mentioned 
above parameter. 

[0035] [Effect of the invention] According to this 
invention, the synchronism tracking device and wireless 
communication terminal in which synchronism tracking 
operation is not influenced by the intensity of an input 
signal can be provided. 

[0036] According to this invention, phase control width 
can be made variable, flattery capability can be 
improved, and the synchronism tracking device and 
wireless communication terminal which can be tracked 
no matter what situation may become can be provided. 
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[Brief description of the drawings] 

[Drawing 1] is a drawing showing the composition of 
the device according to the embodiment of this 
invention. 

[Drawing 2] is a drawing in this invention and a 

conventional example showing each correlator output 

(progressing delay, scheduled time). 

[Drawing 3] is a drawing showing other examples of 

the composition of the device according to this 

embodiment. 

[Drawing 4] is a drawing showing the example of 
further others of the composition of the device 
according to this embodiment. 

[Drawing 5] is a drawing showing the S curve (curve of 
a phase control signal) in this embodiment. 
[Drawing 6] is a drawing showing the conventional cell 
constitution. 

[Drawing 7] is a block diagram showing the outline 
composition of a wireless communication terminal. 
[Drawing 8] is a drawing showing the outline of the 
conventional device composition. 
[Drawing 9] is a drawing showing the conventional S 
curve (phase control curve). 

[Description of numerals] 

10 Demodulation part 

11 Correlator 

12 Correlator 
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13 Transmission-line presumption device 

14 Spread code generator 

1 5 Phase control device 

16 Correlator 

17 Correlator 

18 Subtractor 

1 9 Standardizing circuit 

20 Loop filter 

2 1 Synchronism tracking part 
21-1, 2, 3 Synchronism tracking part 

22 The limiting circuit of phase control 

23 Statistics value measuring circuit 

Drawing 1 Drawing 2 



Drawing 5 



Drawing 6 
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